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ANDROGENIC SCALES IN THE MARGINAL BLACK BORDERS OF 
THE WINGS OF COLIAS ERATE POLIOGRAP HUS 
AB. KUTSUKAKENSIS (LEPIDOPTERA : PIERIDAE) 


AKIRA HOSHIAI 
260, Ome, Ome-shi, TOKYO, 198 


Colias erate Esper, one of the more common Colias butterflies, ranges widely from eastern 
Europe across temperate Asia to Japan and Formosa. The subspecies poliographus Motschulsky, 
which occurs in the Fas East Asia, is strikingly different from nominate erate, which is 
distributed westward the from the Central Asia. The marginal black borders of the fore wings in both 
sexes are usually broken by yellow spots in spaces 2, 4, 5, 6 and 8, while the hind wing borders 
have the aspect of a double dark band in the apical areas as shown in Fig. l. In nominate erate, 
the males display solid black borders on both wings with a yellow line along vein 5, and occasionally 
on veins 6 and 7, of the fore wing as shown in Fig. 6. 

Microscopic differences in the scales of Colias have been identified by Yagi and Omoto (1959). 
On a worldwide basis, male Colias has either “common” or “androgenic” scales, and on this basis 
the genus may be divided into two groups. 'The primary group is composed of those species in 
which the black borders of the wings of the males contain androgenic scales, while only common 
scales are found in the wing borders of the secondary group. According to this classification, erate 
belongs to the primary group and poliographus to the secondary group. 

The aberrant form kutsukakensis Yokoyama of poliographus, however, which has dark borders 
as in erate, exhibits androgenic scales. In the specimen examined, which is shown in Fig. 5, the 
androgenic scales were scattered among the common scales and were of lower density than in 
typical erate. The androgenic scales from kutsukakensis are shown in Figs. 11-13. Common scales 
from a normal male poliographus and androgenic scales from a normal male erate, used as controls, 
are shown respectively in Figs. 7 and 14. 

I have compared the androgenic scale complement of kutsukakensis with eight males of erate 
from Roumania, Afghanistan and southern Russia. A mass of scales was removed from the black 
border in the center of space 2 of the left fore wing of each specimen. Under microscopic 
examination (X150) the numbers of androgenic and common scales were counted from three 
randomly selected regions of the scale masses. The data obtained were converted to percentages. 
As Table 1 indicates, kutsukakensis is intermediate between erate and poliographus. 

The occurrence of the intermediate kuktsukakensis is interesting and leads to various speculations 
concerning the subspecific relationship between erate and poliographus. My studies, however, are 
not yet sufficiently complete to warrant further discussion. 

I have in my collection several males of poliographus in which the yellow spots in the fore wing 
black borders are nearly obsolete, as shown in Figs. 2-4. Such specimens are often found in mid- 
summer. I examined these along with kutsukakensis, as some workers consider them to be 
conspecific, although they are otherwise normal poliographus. As shown in Figs. 8-10, these 
specimens yielded only common scales as in normal males of poliographus. Since the yellow spots 
in poliographus are variable (smaller in the summer generation), I feel it proper to consider these 
specimens as seasonal variants. 

I wish to thank Mr. M. Tomonaga for kindly providing the specimen of the rare kutsukakensis 
and Dr. S. Yagi of Tokyo University of Education for permission to use university equipment. I wish 
also to thank Dr. C. D. Ferris and Mr. I. Leeuw for their kindly correcting and improving my 
manuscript. 
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Figs. 1-6. Colias erate Esper, males: 

Figs. 1-4. C. e. poliographus Motschulsky : (1) Atsusawa, Ome C., Tokyo Pref., Japan, 
7-vi-1971 ; (2) Nobeyama, Minami-Maki V., Minami-Saku Co., Nagano Pref., Japan, 23-vii- 
1974; (3) Sugadaira, Sanada T., Chiisagata Co., Nagano Pref., Japan, 3-viii-1975 ; (4) Kaza- 
wa, Tsumagoi V., Agatsuma Co., Gumma Pref., Japan, 14-viii-1972. 

Fig. 5. C. e. poliographus ab. kutsukakensis Yokoyama : Nobeyama, Minami-Maki V., 
Minami-Saku Co., Nagano Pref., Japan, 20-vii-1972 ; 

Fig. 6. C. e. erate Esper: Cuiwgau, Tien-Shan, USSR, 14-vi-1969. 
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Figs. 7-14. Scales in the black border of C. erate males (x 400) : (7) Common scales from 
a normal poliographus, Control of the common scales; (8 Common scales from poliographus 
shown in Fig. 2; (9) Common scales from poliographus shown in Fig. 3 ; (10) Common 
scales from poliographus shown in Fig. 4; (i) An androgenic scale between common scales 
from kutsukakensis shown in Fig. 5: (⑫-3 Androgenic scales from kutsukakensis shown 
in Fig. 5; (f Androgenic scales from a normal erate, Control of the androgenic scale. 


Table 1. The percentages of androgenic and common scales of Colias erate poliographus ab. 
kutsukakensis and of C. e. erate. The numbers of both scales counted are given in 


parentheses. 

No. Sex Subspecies "paaa o gg Total Remarks 
1 male poliographus ab. kutsukakensis 32.0%( 62) 88. 0%(132)  10024(194) Fig. 5 
2 male erate 78.2% (111)  21.896( 31) 10024(142) 
3 male erate 80. 422(131)  19.626( 32)  10024(163) 
4 male erate 78.5% (142)  21.596( 39) 100%(181) ssp. afghana* 
5 male erate 10022 (121) C 0) 10025(121) ssp. afghana* 
6 male erate 97. 126 (168) 2.922( 5)  10022(173) ssp. afghana* 
7 male erate 10022 (115) ( 0) 1002(115) ssp. afghana* 
8 male erate 100% (190) C 0) 100%(190) 
9 male erate 10022 (177) C 0)  1002:(177) Fig. 6 


* Afghanistan material may represent a subspecies of afghana Bang-Haas. 

(1) Nobeyama, Minami-Maki V., Minami-Saku Co., Nagano Pref., Japan, 20-vii-1972 ; (2)-(3) 
Mangalia, Roumania, 4-vii-1971; (4) Panjao, W. Koh-i-Baba, Afghanistan, 20-vi-1972 ; (5) Panjao, 
W. Koh-i-Baba, Afghanistan, 14-vi-1972 ; (6) Bala Quran, Hindu-Kush, Afghanistan, 13-vii-1972 ; 
(T) Bala Quran, Hindu-Kush, Afghanistan, 12-vii-1971; (8) Hissar Pass, Kwan, Pamir, USSR, 
30-vii-1973 ; (9) Cuiwgau, Tien-Shan, USSR, 14-vi-1969. 
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X 約 


モン キチ ュ ッ Colias erate Esper の 原 亜 種 と 極東 の 亜 種 の 077og7@ の 6S Motschulsky と は 雄 の 大 表 斑紋 に 著 し 
い 相 違 が 見 られ る . また , Yagi and Omoto (1959) は Colias 属 を 雄 の 玩 表 外縁 書 帯 上 の りん 片 の 形態 で 2 群 に 
大 別 し た が , これ に よる と 原 亜 種 は 特異 な 雄性 りん を 持つ 群 に , poliographus は それ を 持た な い 群 に 分 けら れ た . 

と ころ が , 日 本 の poliographus の 中 に は どく 稀 に 原 亜 種 の 斑紋 の 特徴 を 備え た 異常 型 ク タカ ケモ ン キ チョ ッ ab. 
kutsukakensis Yokoyama が 現われ る . 今回 , クウ カケ モン キチ ェ ュ ッ の 1 個体 に つい て , SRR LOYD AR eid 
べた 結果 , そこ に 原 亜 種 に 見 られ る の と 同様 の 雄性 りん を 発見 する こと が で きた . し か し , その 数 は 原 亜 種 に くら ベ 
て は る か に 少な か っ た . 

同時 た, クツ カケ モン キチ ュ ッ の 和範 購 に 入れ られ る こと の 多い 外縁 黒 帯 中 の 黄 更 を 著しく 減退 し た 個体 に つい て も 
調べ た が , これ ら に は 雄性 りん は 認め られ な か っ た . この よう な 個体 は 盛夏 に 多く 見 られ る が , —iRICR TH OBOE 
は 夏期 に 出現 する 個体 で は 小さ く な る 傾向 が ある と と か ら 考 えて , これ ら は 季節 変異 の 顕著 と な っ た も の と 見 る の が 
朋 当 で は な い だ ろ うか . (星合 W) 
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An example of underdeveloped colouration 
in Luehdorfia japonica Leech 
(Lepidoptera : Papilionidae) 


HIDETOSHI IWANO 


x73 Yy Luehdorfia japonica Leech の 色彩 異常 個体 を 
保管 し て いる の で 報告 する . 

この 個体 は , 斑紋 の 形状 に は 何ら 異常 は 認め られ な い が , 左 
後 将 中 室 よ り 外 側 の 玩 色 の 発達 が 極め て 悪く , 写真 で は わか り 
に くい が , 特に 亜 外縁 の 樽 色 帯 や 肛 角 部 の 赤色 紋 で の 色彩 異常 
NG CH. 

本 個体 と まっ た く 同 じ で は な い が , BIDYO dS 4H 
が 淡色 化し た 異常 個体 と し て ヒメ ギフ チョ ウ , モン キチ ョ ウツ, 
ウラ ギン スジ ヒュ ウッ ウ モ ン , ヒメ シジミ , マリ ガタ ケシ ジミ な ど 
が 報告 され て いる . そし て , この 異常 型 の 発生 原因 と し て は , 
羽化 近く の 虹 が 低温 に 遭遇 し た た め と 思わ れる . 
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